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SQVIET GROSS NATIONAL FRODUCT, 1960-1975

Ao Summary

The projections of Soviet GIF to 1975 presented in Tables 1 and 2
indicate a rate of growth approximuting that estimated for the Soviet
econony during the decade of the Fifth and Sixth Five Year Ilans.
Expressed in 1953 ruble prices at factor cost,* it is estimated that by
1975 Soviet GNF will increase to almost 4,200 billion rubles. An
alternative estimate, in the same terms but using a somewhat different
approach, ylelds almost identical results.”  The computed results for
total GNP in both estimates implies an average annusl rate of increase of
7 percent; however this future growth will not be distributed smootily
over the entire period. Smaller additions to the labor force, which the

SSR will experience during the Seventh and Eighth Five Year Plans, will

impose some constraint upon the ability of the Soviet economy to grow from
1960 to 1970, but by 1975 it appears likely that the additions to the labor
force will more closely approach those of the Fifth and Sixth Five Year
Flan periods and thus alleviate somewhat this constraint upon economic
growthe

Differential growth rates among the various uses of the national
product will result in a very different end use pattern in 1975 (1953

prices) from that estimated for 1960. Consumption declines from 57 percent

* See US Document S-5. The implication of the use of 1953 ruble prices
in the projection is discussed in Section C below.

** See Appendix A,
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of GNF in 1960 to 46 percent in 1975, while investment increases its

share from 30 percent to 44 percent., Defense expenditures decline moderately
as a proportion of the national product, though they more than double . in
absolute size between 1960 and 1975.

The indicated inerease in aggregate consumption will permit an increase
of almost 65 percent in per capital consumption or about 3.5 percent per
year for the fifteen year period, The very large growth of investment
implies that the capital stock of the Soviet economy will more than
quadruple in the l5-year period, By 1975, the capital stock in industry,
the major recipient of investment, will be almost 5 times the 1960 level,
and the capital stock in apriculture will be more than 5.5 times the 1960
level.

#8 in the 1950-60 period, there are also different growth rates for
the sectors originating the Soviet national product. The industry sector
(including transportation, communication and construction) with its far
greater weizht dominates the growth picture from 1960 to 1975, lMore than
tripling over the 15 year perlod, thls sector increases its contribution
to GNP from 56 percent of the total to 69 percent. Agriculture, on the
other hand, legging well benind the growth of the economy as a whole,
shows a decline in its contribution to GNP from 24 percent of the total
in 1960 to 13 percent in 1975. The service sector as a whole also shows
a decline as a percentage of total GNF, but because of the greater
urbanization expected in the next two decades housing and municipal

servicas grow more rapidly than any of the other sectors of origin.
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The ruble figures for Soviet GllI by end-use were converted to 1955
mavket dollars by essentially the same method as that used for conversion
of ruble Gt figures for the periocd 1950-1960.* The resulting deollar
fipures, using a Soviet product mix, are presented in Table 3., Simllar
figures for the use categories, converted by using the ruble-cdollar ratlos
based on the 1955 US product mix, are presented in Table 4; however, no
dollar figures for total GNF in this case were calculated, since the use of
a 1955 US product mix is somewhat questionable for the year 1960 and
certainly inappropriate for so distant a time as 1975.

No conversion of Soviet GNF by sector of origln was attempted because
the available price data are insufficient to calculate appropriate ruble-
dollar ratios for sectors of origin. While no quantitative estimates can
be given, it appears that the services component expressed in dollars
would be a somewhat higher percentage of total GNP than that indicated
in the ruble calculation, Consequently, either the industry or agriculture
components, or both, would constitute a smaller proportion of GNP expressed

in dollars.

¥ See US Doc S=5, pps 2, 15=20.

e —
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TABLE 1

__SOVIET GNP BY END=USE, AT RUBLE FACTOR COST, 1960<1976

1960 1965 190 19
Ae Billion 1955 Rublos
Consuintion# 864 1120 1461 1923
Investment 462 745 118G~ 1855
Defense 192 246 o138 _399
SOTAY, Gy 1520 2111 2940 4177
Be Index (1960~100)
Consumption¥ 100 12845 1684€ 22048
Inve ‘tent 100 16149 295244 40143
Defonse 100 28 163 208
TOTAL GIT? 100 135.0 19843 27540
Ce Index Zech Five Yeurs
Consunption - 12S45 1304 131,68
Investment - 161,.4 1589 15%.,1
Defense - 12840 128,0 12040
POPAT GNP - 139,0 15969 142,1
De Peyrecontage Distribution
Consumpiion 5740 5540 407 1640
Investent 50a4: 3643 357 44,4
Dafense 1246 11.7 10,5 5.6
POPAT, GHP 100.0 100,0 1000 100,0

% nioludes rovermnent administration, sihovm soparatoly in the gstimetes
for tho period 1950=1960 given in \'5 Docuwent S=S.
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Table 2

SQVIET GNP, SECTORS OF ORIGIN, 1960-1975

1960 1965 1970 1975

Ae Billion 1953 Rubles

Tndustrys 850 1,299 1,927  2,%95
Agrienlture 360 418 482 562
Housing end Municipal Servicos¥¥ 37 - 56 87 135
Tradeit# 101 138 194 275
Other Services## 172 200 250 310

Total GNP 1,520 2,111 2,940 4,177

Be. Index (1960=100)

Industry* 100 153 27 241
Agriculture 100 116 134 156
Housing and Municipal Servicesi¥ 100 151 235 36/,
Trades 100 137 192 272
Other Servicesi# 100 116 145 180

Total GNP 100 139 194 275

Ce Index Tach Five Years

Industry¥ - 153 148 150
Agriculture - 116 115 117
Housing and Munleipal Servicesis - 151 155 55
Tradei - 137 140 142
Other Servicesi - 116 125 124
Total GNP - 139 139 142
De. Percentage Distribution
Industrys* 5640 61.5 6545 6944
Agriculture 237 19.8 164 13.4
Housing and Municipal Servicess 244, 2.6 3%0 3.2
Trade* 6.6 6.6 6.6 6:6
Other Services¥# 113 955 845 b
Total GNP 10040 100.0 100.0 100.0

¥ Includes construction and transportatiomscommnications.
%% These three sectors combined are comparable to "Trade and Servicea" in
B Document S—5.

P —
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TABIE 3

SOVIET GHP BY DND USE, 1960, 1965, 1970, and 1975

(Computed in dollar market prices, using Sovieb product mix)

1960 1965 970 1975
A« Billion 1955 dollars

Consumption 13044 168.9 22042 28949
Defonse 5047 6449 8246 105¢4
Tnvestment 69,9  112.7  176.4  280.6

Totdl GNP 2510 3465 479.2 67549

B. Indeox {1960 = 100)

Consumption 100 130 169 222
Defense 100 128 163 208
Tnvestment 100 _161 252 401
. Total GNP 100 128 191 269

C. Percent

Consumption 52 49 46 43
Defense 50 19 17 16
Investment 28 32 37 A1

Total CNP 100 100 <160 100

% The dollar values in this table were derived by applying the appropriate
sector dollar-ruble ratio to the ruble valus of the end use components
for each year, The somevhat slower rate of prowth of the dollar total,
as compared with the ruble total shown in Tsble 1, results Bxn Yo
different component weights which are implicit in this procsuvre as
compored with the factor cost ruble welghted CNP index.

TR
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Table 4

SOVIET GNP BY END USE, 1060, 1965, 1970, and 1975
(Computed in dollar market prices, using US product mix)

1960 1965 1970 1975
A, Billion 1955 dollars

Consumption 93.0 1209  157.2 206.5
Defense 46 59.0 751 959
Investment 577 92.9  145.4  231.4

Total GNP# (15942) - — -

B, Indes (196C = 100)

Consumption 100 130 169 222

Defense 100 128 163 208

Investment 100 i 252 401
Total GUP# —— o — —

# A dollar-ruble ratio for the Lot d GNP reguires US weights for the
three categories of end use. The absence of these weights prevents
the ecalculation of a totdl dollar-ruble ratlo for the years after
1960, Tor the same reason, no percentage breakdown can be given.
See footnote to Table 4, p. 6, US Document S=5.
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Be Basic Assumptlons

For the purposes of the projection presented in this report, the fol=
lowing basic assumptions were mades (1) There would be no %hot'war during
the period of the projection, nor would the USSR convert its sconony for
a full-scale war during this period. (2) The basic institutional struc-
ture of the Soviet economy would remein unchsnged. (3) Rapid economic
development, particularly of heavy industry, would remain e primary Soviet
objectives It should also be noted that speeific account of Soviet foreign
trade was omitted in calculating the future size and composition of Soviet
GNP, Extensive Soviet activity in foreign trade merkets, especially a
marked inerease in trade with non-bloc countries, would substantially
alter the growth pattern from that indicated in this reports

Within the basic frame of referonce, the allocation of resources could
vary from that assumed for the purposes of thie caleulation. For exemple,
consumption (dncluding aedministration) is estimated to grow at a rate
one percent less than the rate of growth of GNP, but a more repid growth
would be consistent with the basic assumptions enumerated above as long
as this rate of growth remained less than that of investment, Similarly,
defense is assumed to grow at 5 percent per year, but might increase at a
slower or faster rate. The growth rates of the use-categories adtually
used in this projection conform roughly to the experience of the 1948-55

period and to the trends indicated by the Sixth Five Year Plan,

Approved For Release 1999/09/21 : CIA-RDP79T01149A000500170009-5
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They are consistent with an economic policy placing primary emphasis on
economic growth, but permitting the maintensnce of a high stéde of militery
preparedness, snd relying on real income ineentives rather than on force

to stimulate lesbor productivity. The projected rate of growth would be
the same if allocabions to defense were somewhab roduced and allocations to
consumption correspondingly increaseds however, it would be greater 1T

sllocetions to investment were increased out of either defense or consunmp-

T bione

Ce Teclnigue of Projection

The projectidn the Soviet National Product presented here is the
produé*b of the solution of a two equation modele The first equation refers
to the generation of GNP and is expresseds Yy = Py £ Ay # Sy ,vhore Yy 1s
GNP in year %, Py 18 the industry contribution, Ay 1s the agricultural
contribution, end Sy the services contribution. The second equation
presents the distribution of GNP among the end uses and 18 expressed as:
Yy = Cy £ Dy /£ It sihere Yy is again GNP in the yesr t, C¢ is the emount
allocated to consumption, Dy the amount allocated to defense and, Iy the
amommt allocated to investment. The simultaneous solution of these two
equations for the year in question results in GNP for that years

The prices employed to value the Soviet product for the purposes of
this projection are ruble prices of 1953, The use of these prices for an

_economy undergoing such rapid growth 1imits the usefulness of the results

afuainfa
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for intertemporal and internationel comparison. Changing price relations,
which will come about a8 a result of growth itself, will undoubtedly have
a decoleration effect upon the celeculated rate of economic growth. Morew
over, compared with the growth of more balanced economies, it is likely
that changing price relations in the USSR will exert a relatively greater
‘dacelerating influence on the statistical measurement of future Soviet GlP.
In estimating the GNP for any year, the first step wes the calculation
of the output of the industrial, agricultural, and service Sectors ¥
This procedure automatlcally gave a breakdown by sector of origin, but
involved making subsiderary estimates of both Input and output indicators.
Once the GNP wes computed for sny year, it was broken down by use-category
by computing spgregate consumption and defense expenditures in accordance
with the assumption mentioned above and deriving investment as a residual.
Given the assumption that mllitary expenditures wili incrcase about 5
bercent per annum, it would be equally appropriate to estimate investment

independently and derive consumptlon a5 a residuee The latter procedurse

was uSed in the alternative calculation deseribed in Appendix 4,

#  Throughout this discussion, the "industriallsector includes (in addition
to wnufacturing and mining) construction, transportation and commmie
cations; the "services" sector ineludes housing, mmiclpal services,
trade, and all other services,

Approved For Release 1999/09/21 : CIA-RDP79T01149A000500170009-5
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De Calculation of Future Soviet GNP

1+ Industrisl Sector (Py)

The future output of the industrial sector depends on ‘the expected
growth of the inputs of labor end capital and on productivity changes.
The relationship between computed ortput and these factors was assumed to
be a production function comparsble in form to the Cobb-Douglas function,
viz. Pt-Lt(a)’Kt(b)'Et“o Imputed coefficients of 60 percent for labor
and 40 percent for capital were used since (1) most of the actual shares
for industry in the US and other countries as estimated by Douglas were
between 60-40 and 70-30, and (2) the results of a multiple correlation
applied to labor and capital in relation to Soviet industrial output for
the 1928—55 period gave aspproximately the same results. Although capital
is likely to have a smaller importance in comstruction than in indusiry
proper, it has certainly a much greater one in transport. The 60-40 set
of coefficients was therefore applied to the broader industrial category

as a component of GNP. The estimated values of the variables L, Kyand E,

* In this equation, for any given year (t), the variables P, L, K and E
are ag follows:

Py 18 an index of industrial output.
Ly 18 an index of labor in wnits of constant quality.

Ky 1is an index of capital stock in constant prices.

Ey 1s the ratio between the output index and the indexes of labor
and capital combined, and represents all factors which affect
the growth of output but are not measured as part of labor and
capital.

The exponents (a) and (b) represent conStant imputed shares of labor
and capital in output. The sum of (a) and (b) is equal to wnity. The
use of a function with constant exponents involves an assumption that
marginal productivity of capital relative to that of labor declines
proportionately to the increase in caplital per worker,

Approved For Release 1999/09/21 : CIA-RDP79T01149A000500170009-5
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Table 5

STATISTICAL ESTIMATS OF FACTORS

12

DITERMINING THE INDUSTRIAL COMPOYLNT OF SOVIET GHP, 1960-197

Tndustrisl Labor Force (L)

Sizes millions of persons
S3ze: index (1960=100)
Sizes index each five years

Qualitys index (1960=100)
Quality: index each five years

Capital Stock (Ki)

Amounts billion 1953 rubles
Amounts index (1960%100)
imounts index each five years

wfficiency (By)

Tndex (1960=100)
Index each five years

Computed Ratiocs

Capital/Outputiratio
Capital/Outputs (1960=100)

Net Tncrem.Cap./Tncrem Output

Output/Vorker: 1953 rvbles
Qutput/Worlers 1960=100

Capital/Workers 1953 rvbles
Capital/Worker: 1960=100

1960 1965 1970
34 39 47
100 116 138
- 116 119
100 110 119
- 110 108
1,220 23155 3,63
100 i 208
- 177 168
100 105 110
- 105 105
1444 1.66 1.88
100 115 130
- 2.08 2435
2,512 3,3 4,126
100 13R 164
3,6C0 5,500 7,800
100 153 219

Approved For Release 1999/09/21 : CIA «iisseaga™.9A000500170009-5

1975

57
168
122

126
106

5,877
482
162

115
105

2,03
141

2432

5,097
203

10,300
286"
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together with certain ratios, are shown in Table 5.

as Labor forcee The tot:1l lebor force in the USSR is estimated
to grow less rapidly in the period 1960-1975 then in the decade 1950-]960.
This slower rate of growth will be due to the following factorss (1)
Smaller increments to the population of employable age. (2) 4 continued
inerease in school, especially high school end wiversity enrollments,
though at & dlover rate than in the 1950-60 period; this will reduce
child labor and the participation in the labor force of persons in their
late teens and early twenties., (3) An equalization of the sex retio —
womenn of marrlageable are now greatly excoed men -- which will probably
result in a higher marriege rate for women, and, in consequence, a decline
in the participation of women in the labor force. (4) Continued urbane
lzatlon and possibly reduced necessity to work as living standards rise,
which may reduce the participation of both women and old men in thellabor
force,

Taking these factors into account and agsuming a very slight decline
in the agricultural labor force during the period 1940-65, it is estimated
that the industrial labor force will incresse by about 3 percent per vear
in this quingquennium, For later years, the industrial labor force was
derived as a residue =~ the agricultural labor force was assumed to
decline ebout le5 percent per year in 1965-70 and 2,5 percent per year in
1970~75; the resulting non-agricultural labor force increased 2.5 percent
per year in both periods and the derived industrial component thereof grew

at 3.5 percent ver vear in 1965-70 and at about 4 percent per year in

Approved For Release 1999/09/21 : CIAWESETST01149A000500170009-5
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19'70-75.% These additions to tie industrial labor force could be trensfers
from the agricultural sector. This appears to be well within Soviet
capabilities given the large allocations of investment to agriculture
which are expected to be made. Howsver, it could also be effected from
nevw entr;nts to the labor force without drawing on older persons currently
employed in asgriculture, ﬁany of whom whould probably be difficult to
train for industrial positions,

The quality of labor, and therefore its productivity, tend to grow
wlth improvements in educational levels and technical skill, The great
strides which have been made in the field of gensral and technical
education in the USSR since the 1920%8 are believed to have had a major
effect on the growth of the economy, particvlarly in industry. Present
Soviet plans are to meke lO-year education compulsory by 1960, On the
basis of enrollment, graduation, and population trends, the distribution
of the adult Soviet population by highest level of school reached was estime
ated for selected years snd projected to 1975, It wes assumed that the
relative average productivity of workers whieh have completed the various
levels of formal education and treining is roughly proportional to the

average wage oxpectancy of each educational groupe. 4&n index of labor

¥ Some of the labor force, notably foreced labor, is not accounted for in
the above national categories, Inclusion of forced labor would slightly
reduce the percenta~e growth of the labor force, especlally in the
industrial sector,

aliionny-
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quelity as releted to eduvcation was computed by weighting the percent of
the adult population in each educational group by the estimated average
wage expectency of workers in sach groups. It is reasonable to expect a
lag between graduation from school and the fullest utilizetion of this
newly acquired knowledge. In the U,S., higher levels of education are
fully reflected in higher wages 10-15 years after graduation. Accords=
ingly, the growth of labor productivity attributeble to education during
each 5 year period was assumed to ecual the averase rate of growth of
aducational attainment during both this period'and the preceding 5 years.
In other worde, this aspect of labor productivity was related to a 10
year moving averape of educational attalnment.

be. Capitel Stocke In any future year, the capitdl stock depends
on the capital stock in the base year, on gross investments between the
base year and the future year, and on retiremente of capital assets during
this periode Fixed cepital essets only are considered in this context. It
is estimated that sboub 70 percent of gross investment consists of fixed
capitel; the remainder is principally capital repairs (which tend to grow
faster than capital investment) and inereases in inventories (which tend
to grow more slowlyhe

In determining the amount of gross capitsal jnvestment in the industrial

sector, it was essumed that 55 percent would be allocated to this sector,
20 percent to agriculture, 15 percent %o urban housing and municipal
services, and 10 percent to other services. These shares appear to have
veried but little during the entire period since 1928; the projected chare
of the industrial sector and of housing and municipal services is slightly

Approved For Release 1999/09/21 : ClA=RPYET01149A000500170009-5
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higher then during the Fifth and Sixth Five Year plans, vhile the share of
agriculture iz lower than in the recent past and Immediate future but
higher then hefore World Wer II,

Retirements were calculated on the basis of U.S. snalogy and on the
postwar relation between gross capital investment and the growth of fixed
capital stock in the USSR.* Assuming an average lap of one year between
investment and‘the resvlting increment to capital stock, actwml retire-
ments during the Fourth Five Year Plan appear to have been much smeller than
the amounts as caleulated, but abouvt the same during the Fifth Five Year
Plan, Fowever, given the pressures of the reconstrvetion period, this
result 1s not surprising.

c. Efficiency. For purposes of this projection, all factors
which determine the level of economic activity other than labor, the
quality of labor, and the stock of fixed capital are treated aggregatively
by the factor called "efficiency." This includes the net effect on output
of such eleﬁents a8t (1) The rate of technological change, which is in
turn influenced by engineering and sclentific research, the availability

of investment, the number of trained personnel, and the ability to borrow

¥ DRetirerent asswmptions for the industrial sector, expressed as a per-
cent of original cost per five year period, are as follows

From atock existing in 19453 15%
From increments % stock, of age: 0 - 5 years: 0%
6 -10 years: 7%

11-;15 yearss 127

16 -20 years: 127

21 =25 ycars: 10%

26 =30 years: 8%

Approved For Release 1999/09/21 : CIA-RD 49A000500170009-5
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technology from sbroad. (2) ZRconomies of scale as prodvetion grows and
becomes more specialized. (3) Diminishing retwrns to fixed factors,
especially agricultural land and mineral resourcese (4) Gains from foreign
trade, (5) Improvements in planning, the organization of production,

and finencial control; or conversely losses end inefficiencies dve to 111
advised irstitutional changes and planse (6) lorker and managerial morale
and incentives as affected by living stendards, wage sceles, abtitudes
toward the regime, otc,

An appreisal of the mamner in which these ecomplex and often -eontlict.
ing elements will affect Soviet output in the future is necessarily very
speculative; moreover, historical experience provides a poor guide
because of the many wmcertainties involved in calculabing Soviet capital
stock in constont prices, If reasonable assumptlons are made regardiﬂg.
capitael stock In the USSR since 1928, 1t appears that thore was a sharp-
docline in efficlency during the early 1930%s (when there was an extremely
large inflow of umskilled labor), followed by a sharp rise from 1934 to
1936, a drop in 1937 at the time of the purges, and a leveling off until
the war. OSince World War II, efficlency has followed an upward trend,
excopt for a temporary leveling off in the 1951-53 period, Starting from
a very low level, due probably to the poor cohdition of plant and the large
use of marginal labor and overtime work, efficlency increased by about 20
Tercent from 1948 to 1955, and reached the 1940 level in the latter year.
Half of this increaue was prior to 1950, Tulfillment of the Sixth Five-
Year Plan would require another increase of approxrimately 10 percent in
efficiency by 1960; this would raise the level of efficiency to the

Approved For Release 1999/09/21 : CIA-RDP79T01149A000500170009-5
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highest point in Soviet experience to date (viz. the 1936 level), Further
Incresses in efficiency after 1960 are considered likely, though at a less
rapld rate than that indicated for the immediate postwar years. Tor
simplicity, the percentsze increusse for each five year period after 1960
wag assumed to be constant,

e Agricultursl Sector (Atl

Agricultural production is estimated to incrcase by 3 percent a
year after 1960, or roughly one percent & year faster than population.
This 18 close to the minimum growth compatible with continued self-suffice
lency; on the other hand, a significantly higher growth rate would probably
entall very high and possibly increasing costs. Substantisl increases in
yields in certain areas may result from the groater use of fertilizer and
the planting of hybrid corn, crop losses could be cut through further
mechanization, and inecreases in the value of productivn could result from
a greater concentration on livestock rroducts, 722 is evident that climatic
and soil conditions are far less favorable for long-run expension of
agricultural production in the USSR than they have been in the US. In
additigg,_mgstwof +he arable land ié.éifead§"beiﬁg-intensively cultivated,
o The inability of the USSR to raise rer caplta agricultvral production
to any significant degree in the past can be partly attributed to low
investment ~rioritiesin this sector, to the destruvetion of agricultural
assets (notably livesﬁock) during the early 1930's, and to losses sustained
in World VWar II. Recently there has been a considerable shift of prioritied
in favor of agriculture. The agricultural share of investment allocations

has risen, as has the labor force employed in agriculture, especiglly in

d For Release 1999/09/21 : CIA-RDP79T01149A000500170009-5
Approve .



Approved For Release 1999/09/21 : CIW1149A000500170009-5 19

the skilled categories. Continustion of such a policy would probably,
however, act as a severe drag on the economy, since labor is much more
productive outside agriculture and capital yJelds in other arcass are less
subject to the restraints imposed by a relatively fixed factor of produc-.
tion (ise4, lend). |

There is a great desal of uncertainty regarding the effectiveness of
alternative agricultural policies in the USSR, but it seems likely that
some reduction in the agricultural labor force will occur and poesibly an
increase in sgricultural imports rather than a disproportionate increase in
investment allocated to this sector. The projected share o agricultural
investment is close to the 1928-55 average end would, barring uholesale
destruction of livestock by peasants in the event of drastic changes in
institutidns,result In a substential growth in the stock of agricultural
capitel o UWhether the USSR will in fact follow this course of action is
uncertain, but the projected investment adlocations to agriculture are
believed to be sufficient to permlt the estimated incrcese in production and
decline in labor forcee

3. Services Sector (S4)

This sector was subdivided into three components because of their
differing relation to inputs. (a) Rent and Ubtilities services were
assumed to grow proportionately to urban housing space; the growth of urbsn
housing space was estimated by valuing the existing stock of housing and
utilities, adding investments in housing and municipel services, and de~
ducting estimated retirenents, (b) Trade services were assumed to lne

creasé with the GNP. Trade turnover will certainly increase faster than

——
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consumption because it involves only consumption of goods, whieh tend to
grow faster than consumption of services, and also because an increased
percent of consumer goods production is merketed as urbanization progresses,
(¢) Other services agre assumed to grow gt approximately / percent per
yeare Thls corresponds to a yearly rate of increase of 2,5 percent in
employment and 1.5 percent in labor productivity; the latter productivity
allowance is intended to account primerily for upgrading and for shifts
from lowez to higher productivity services,

Approximately the same nmethodology was used in projecting services
88 In estimating the past growth of services. Consistency with 1S
Department of Commerce methodology eould not be attained. In the 1B
the growth of private services is measured by deflating the vdl ue of output
series to constamt prices » While the growth of government services is
measured by the growth of government employment; Increases in labor Proe-
ductivity, therefore, affect the movement of US private services, but not
the movement of government services, S8inee the bulk of measursble ser-
vices in the USSR are performed by government employees, it is impossible
to use S methodology without iﬁpa;ting a severe downward blas to the come
puted growth of the service sectory; This is one of the reasons for using
a mixture of input and output indieators to estimate the growth of

Services in the USSR,

_——
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APEVYDIX 4

ALITRNATIVE CAICUIA TION SOVINT GNP, 1960~-1975

An independent calculation of the future size and composition of
Soviet GNP wes made on the basils of projections of the labor force and
output per man-year. While this approech is conceptually simpler than
using a Cobb-Douglas t~pe function, it is not necessarily more parsi-
nonious. Any calculation of future growth rates involves mal:ing various
sssumptions; whether these assumptions are memy or few is perhaps less
important than whether they are reagonable. The results obtained in. this
independent calculation are remarksbly close to those presented in the
main body of this report, but this agreement on the magnitude of Soviet
CNP in the period 1960-1976 does not imply that the two methods confirm
each other. The most that can be clalmed is that the assumptions in both
cases are equally reasonable.

A comparison of the composition of Soviet GNP in the two cases ekcvs
certain differences in detail, though not in the general structure of the
Soviet economy. These differences are well within the margin of error
that must be associated with any long-range projection. Accordingly,
the alternative flgoures presented in Tebles A-l and A-2 should be thought
of not as a cross-check on those presented in the main report or as de-
fining the limits of this margin of error. At best, they merely indicate
the direction in which the latter figures might be changed and still remain
quite reascnable, Whether either set of figures approximates the truth
may very well be still open to debate during the Soviet Tenth Five Year
Plane

GG
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e S

SOVIET GNP BY SECTOR OF ORIGIN, AT RUBLT FLCTCR COST,
1960, 1965, 1970, and 1975 —

1960 1965 1970 1975

As Billion 1958 Rubles

Agriculture 36042 407.4 46048 52142

Industry, including construobion 699.0 1087.5 1672.7 2524,8

Transport and commwmications 15064 23440 359,9 543,.,3
Trade and servioces 310,0 38643 _48le3 59957
TOTAL ' 151946 21152 2974,7 4189,0

Be Index (1960 = 100)

Agriculture 100 113 128 145
Industry, including construction 100 125 156 193
Transport and ocammunicetions 100 156 239 361
Trade and services 100 156 239 361

TOTAL 100 139 196 276

Ce Porcent

¥ oo

Agriculiture 287 193 15,6 12.4

Industry, including construction 4640 5144 5642 603

Transport end communice tions 29 11,1 12,1 13,0
Trade and services 2044 18.2 16,2 14,3
TOTAL 100.,0 100,0 100,0 10040
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19616 A2

SOVIET GNP BY BND-USE, AT RUBLT FACTOR CGST,
1960, 1965, 1970, aml 1975

1960 1965 1970 1975

Ao Billion 19563 Rubles
Consunption 834.6 112763 1544,0 210962
Investment 46243 69543 104545 1672,1
Defense 192.6 256747 544,8 46163
Administration 500?. 3449 4004 4644
TOTAL 151946 211542 207447 418940
B « Index (1960'% 100)
Consumption 100 135 185 253
- Investment 100 150 226 340
Defense 100 134 179 240
Administration 100 116 134 156
TOTAL 100 139 196 276
Ca Peroent
Consugption 5449 5343 519 5004
Investment 3064 3249 3541 3745
Defenseo 1267 1242 11,6 1l.0
Administration ZaQ _3:_._§__ __]_.__._4_ __]_:_:}_
TOTAL 10040 10040 10060 10040

clRgmEm—
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A Calculation of Total GNP, 19601975

le Labor Force (See Table A-3)
The starting point of the alternative estimate is the recent US

Bureau of Census estimate of Soviet total population and number of people
in the 16-59 year age group,l/ which takes account of the official popu-
lation data publiched in the new Soviet Handbooks The number of persons
of working age (16-59 years) in 1955 and 1960 vas compared with the estime
ated labor force in these two yearss the ratio of these two magnitudes was
then projected into the future, Tt was assumed that wntil the middle of
the 1960%s, i.e., 88 long a9 additions to the working age population are
small and the sex ratio contlnues to be heavily distorted, the participe-
tion of the working age group in the lahor force would not change pre-
ceptibly. Thereafter it would tend to decline, chiefly due to the withe
drawal of women from the labor forces If Soviet population and labor force
develops as indicated in Table Aw3,the 1975 ratio would be similar to Ttely's
in 1954 (4441 percent) and considerably above the US ratio (39.9 percent)
in 1950,

In recent years no less than half of the total Soviet labor force
was employed on ‘the farms. This compares with an average of 27 rercent
in Western Europe and 13 percent in the IS (1950)« The TS has greatly

reduced its agricultural labor force during the past decades, in fact *

ey

1/ Bee Arthur Alampbell, Estimates and Projections of the Population
D 3 i A ‘
of the U'SR: 1955-1996, U5 Bureau of the Gensus, August 3, 1956,
OFFICTIAL Uoll ONLY.

amorm—
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by 147 percent per anmmum bhetwecn 1920 and 1953 and by 2,6 percent per
annum between 1940 and 1953, Tt is unlikely that the Soviet Government
will allow the present state of effairs to continue; efforts to reduce the
enormous proportion of farm labor can be expected after 1960, even though
no reduction oceurs during the Sixth Five Year Plan period. On the other
hand, it is recognized that the transfer of additional milifons of people
into the already overcrowded and still fastegrowing cities raises very
serious financial and administretive rroblemss Balancing these two cone
siderations, it is assumed that the USSR wuld be able to reduce its agrie
cultursl manpower by a modest 1 percent per annum, i.e., much less thry the
US did over the past thirty years, If thie assumption is correct, Soviet
farm labor would still be close to 50 million in 1975 or 38 percent of the
entire labor force. This ratio would not he much below Italy's 1951 ratio
of 40 percent and Italy is well-known for its rural overpopulation and for
the inefficiency of much of its agriculture

The labor force outoide of agriculture (obtained by subtraction) would
rise by 9.3 percent in 1960-65, by 9.2 percent in 1965-70, end by 8.6 per-
cent in 197075, Tt had increased by 9.2 percent under the Fifth Five Ysar
Plan and is expected to inerease 10,5 percent wnder the Sixth Five Yesr Plan.
Thus, the projected increase in the non-zgricultural lsbor force after 1960
is in Jine with recent historical experience, thovgh somewhat lower than
that indicated by the current Five Year Plan,

2+ Prodvctivity Rates

Soviet productivity on the farms -- or more exactly, agricultural

output per men-year - increased only 15 percent per annum under the Fifth

E—
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Five Year Plan. The estimates of agricultural output and labor force for
the Sixth Five Year Plen period imply an aver sge annual increase in output
per men-year of about 3.2 vercent. The inecreased attention leing given to
agriculture in the USSR makes this latter increase very probable and if
Soviet efforts to bring arriculture closer to modern conditions are rea=
sonably successful a continuved rise in productivity should occur after 1960.
For the purposes of this caleulation, an average annusl increase of 3¢5
percent waé assumed, This may be somewhat generous in the light of Soviet
experience to date; however, 1t is guite modest vhen compared with the
aprroximately 7 percent per annum achieved by US farmers in the past 15
yealrsSe

Qutput per men=year outside of agriculture rose by 7 percent per year
under the Fifth Five Year Plan and is calculabed to increase by 642 pOT--
cent under the Sixth Five Year Plan, For the period 1960-75, it was
asstmed that the rate of growth would continue at slightly over 6 percent
er annum. There are several factors in favor of a continuing fast rate
of growth: elimination of marginal workers resulting from the declining
participation of the population in the labor force; the rising stendard
of living (including more leisure); better education and training; con-
tinved technological improvements, including seriovs attempts to eliminete
obsolescent machinery and equipment, It should also be noted that sube
stantial incteases in consumption means that sectors will be greatly
developed which are now embryonic or inefficient. Food processing will be
improved, consumer durables industries promoted, distribution modernized.
In all these sectors a significant increase in output per man-~yenr can be

expected,

R
Approved For Release 1999/09/21 : CIA-RDP79T01149A000500170009-5



Approved For Release 1999/09/21 : CIA-RDP79T01149A000500170009-5
Saormy 28

3« Totel GNP and Breakdown by Sectors of Origin

The produet of the estimated labor force and output per man-yesr
gives, of course, totel outpubt. The agricultural component of (P was
then ¢ aleulated directly from the subsidiary estimates mentionod aboves
the same was done for the non~agricultural sectors as a whole, The
resulting figures show an average annual increése in sgriculture of aboud
6 percent, in non-agriculturel sectors about 8 percent, end in the total
GNP about 7 percent, The noneagricultural output was broksn down on the
assumption that services would continue to increase at the same average
annual rate as during 1950-50, vizs 4.5 percenty in the remainder, the
transportation-commmnication sector was assumed to grow at the same pace

as the industry-constructlon sector.

Be Breakdown by End-Use. .

A breakdown of total GNP by end~-use was obtalned by assuming growbth
rates for defense and adninistrative expenditures, computing investment
on the basis of a rising capital-output ratlo, and deriving consumption
as a residue. This procedure differs from that used in the estimate
presented in the report proper, but is neither more nor less reliable.
Indeed, for certsin purposes it would be just as sensible to derive
defense expendibures as a rvesidus and calculate the other sectors by any
of the combinetions of assumption and estimation that seemed appropriate.

1. Defense
Defense expenditurecs were increased by a siraight 6 percent per
annume This is rather high bul - quite apart from the price relations
problem -~ it must be recognized that modern weapens technology is eox-

omem—
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tremely expensive and that persomnel costs would tend to increase in line
with the over-all level of living stendards.
2. Adwinistration

Administrative outlays were raised by only 3 percent per annum,
100, tuwice as fast as the population growth. T:is may be an understatement s
but the magnitudes involved remain so smd 1 thet the over>all use pattern
would not be influenced by a much greater increase in administrative
expenditures

3. Investment

The mmalysis by sectors of orlgin indiceates that the Soviet GNP
will increase 2.7 times in the 15 years between 1960 and 1975. The ime
plied rate of srowth of 7 percent per annum presupposes a specific degree
of investment; a lesser amount would not sufflce to raise the GNP by 7
percent, a greater amownt wquld produce a higher rate of growth. The
amount of investment needed depends, in turn, on the efficiency of capitale.
The estimates for 1950-1960 show that the incremental capitel-output ratio
(ICOR) during the Fifth Five Year Plan was 3.8, 1.e., the USSR had to
invest In the course of five years 1,180 billion rubles in order to raise
the GNP by 314 billion; the forecast for the Sixth Five Year Plan implies
an ICOR of 4. For the 1960-1975 period, it is estimated that the ICOR
will continue to increase (specifically to 5.0 and ultimately to 5.5) and
hence that the effic:?.ency of capital will decline. This implies that the
gross investment will rise at a faster rate (8.5 percent per annum) than

the GNP,

GRONS—
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There are at least four circumstamces that tend to lower Soviet cap-
1tdl efficiencys The first is the shift in lsbor-capital input; the
slower growth of the labor factor as compared to the capltal factor tends
to produce diminishing returns., The second is the increasing share of
capital replacements in gross investment as the capital stock srows, pare
ticularly if obsolescent equipment should be more rapidly discarded than
up to now, The third factor is the uwnavoidable shift from investment in
industrial plant equipment to less productive investments in houéing,
public ubilities, roads, and the like in order to relieve present overw
erowding in the cities and to accommodate the increase of the urban popu
lation. This would be particularly necessary if the city population is
swelled not only by its own growth but elso through migration from the
countryside, larger investments in agriculture than would be required
with a stable agricultural labor force also tends to lower the efficienecy
of Soviet capital, but this effect mey be offset by the greater produc-
tivity of workers shifted from farm to factory. Fourthly, the program of
developing Soviet Asia that will occupy Soviet energles in the next'decadesl
seems to yleld smaller returns then investments in the VWest, This 18 to
some extent normal.. 4 newly settled area has, as a rulé, a more wnfavor-
able ratio of investment to output than a fully developed area; there are
more unfinished projects in the new region (e.g., in the form of large
dems and pover stations under construction) end the facilities (e.ge,
railroads) may as yet be insufficiently utilized, But the ratio of invest-
ment to outﬁut for Siberia may also indicate something else, namely, a

faulty investment policy, faulty at least from a purely economic point
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of view,
These considerations Support the estimeted increase in the ICOR,
but obviously do not preclude the possibility that the future ICOR may be
different than that specifically assumed, For example, the ICCR could
remain wmchanged (viz. 4e4), but in this case elther gross investment
would inerease less rapldly or the GNP would inecrease more rapidiy. The
former consequence tends +to ron counter to present indications of Soviet
investment prolicy; the latter consequence tends to yleld long-range growth
rates that are more incredible than the 7 percent estimated. Similarly,
the ICOR could also be higher and hence Soviet cgpital even less efficient
than that implied by the present estimate. But this seems unlikely since
in meny fields which the USSR has neglected in the past but will have to
develop in the fubture (eege, agricvlture, construction, manufactured con~
Sumerst goods, distribution), technological and orgamizational factors
Should to some extent cownteract the overall decline in capital efficlency,
Moreover, any credible growth in GNP coupled with an ICOR a&s high as 7
implies that the USSR in 1975 would be devoting half its natural product
to iavestment and presumably redueing per capita consunption below its
present level,
4o Consumption

Aggregate consumption, obteined as a residual, rises by asbout
6-1/2 percent per amnum, i.e., by 5 percent per capitas This represents
a very conslderable iImprovement in living conditioms, particularly in

view of the sccompanying investment 3in housing and civic facilities,
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But given the general rate of growth, this increase in consumption is an
unavoidable concomitant. If the growth of consumption were ariificially
kept at a lower rate, and military expenditures did not skyroc.et, then

investment would grow correspondingly faster and the forecaster would be

stuck on one of the horns of the dilemma previously mentioned.

Co Concluding Remarks

The pieture that this forecast mnfolds is imressive, It is that of

a country that is expected to grow steadily®* arnd at a rapid rate over a
long period of time. A4nd not only will the producers? goods sector expand
but consumers! goods output ~= 338, chiefly the output of manufactured
consumers' goods -- will rise at a rate that shovld be highly satisface
tory to the Soviet people,

However, while it would be dangerous to underestimate the Soviet growth
potential, it seems equally dangerous to compare the projected rate of a
7 percent per annum with the American long-range rate of 3-3-1/2 percent.
The US estimates are conservative and extrapolate series based on GNP come
putations that tend to understste our progress; the Soviet projection leans
in the oprosite direction. In addition, neither the US nor the Soviet
forecast male an allowance for the influence of chancing scarcity relations,

Both are in present prices; in current prices or in the prices of the

*  UWhile business cyeles of the Viestern type are ruled out, the TSR is
also experiencing occasional "recessions" due to shifts in planning
or faulty progreming such as the one of 1953 when the national ine
come according to the official series rose by only 4 percont.

Approved For Release 1999/09/21 : CIA-RDP79T01149A000500170009-5



Approved For Release 1999/09/21 : CIA-RWAOOOSOM?OOOQ-S
33

term1gal vear the map between the growth rates would be considerably
smaller, Any attempt to measure this gap in weanin-ful terms is beyond
the scope of this report -- and perhaps sven beyond the ebility of ifge

aginative soothsayers,

State ID, Wash, IC
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